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SIMULTANEOUS SYMMETRICAL PAIRED COMPARISON METHOD
IN EVALUATING RESULTS OF GRENZ RAY
AND OF X-RAY THERAPY*
SEYMOUR L. HANFLING, M.D., AND IRVING R. DISTELHEIM, M.D.
As a means of studying the comparative therapeutic effect of Grenz rays and
of x-rays,1 24 patients with bilateral symmetrical eruptions were treated with
these two modalities. Since the status of Grenz ray therapy (super-soft roentgen
rays) is still controversial while x-ray therapy is an accepted modality, x-rays
were employed as a basis fcr comparison.
Grenz radiation is defined as radiations with a wave length of ahout 2 Angstrom units
and therefore has a very low penetrating power so that nlmost the entire eoergy is ahsorhed
io the skin itself. The rndiation energy which penetrates deeper is so small that it can he
considered biologically negligible. More specifically, in this report we will employ the term
"half value layer'' to signify the quality of the rndiation used. The ''half value layer'' as
shown in the graph (Fig. 1) is that thickness of a substance, in this report aluminum, which
will reduce the intensity of the incident heam hy one half. In this graph, Ebhehoj (1) has
shown by his ahsorption curves the variation in penetration which accompanies variation
of the "half value layer".
In Crenz ray, unlike x-ray, the quality of the rays is determined to a greater degree by
the thickness of the window acting as a filter than by the kilovoltage.
It is not within the scope of this short article to discuss the specific hiologic wave length
effect. Upto a few years ago it was generally accepted that the ionization effect of radiation
is not dependant on wave length. Recent investigation has shown that this assumption is
incorrect and that the wave length effect depends greatly on the structure of the biological
matter.
In Grenz ray therapy the lack of penetration has lead to clinical indications
which might be called "topical". Dermatoses of the eyelids, scrotum, hairy, and
joint areas in children treated with such a nonpenetrating radiation, eliminates
effects on the eye (2), the testes, the hair follieiles (3), and the epiphyses, as the
energy penetrating to this depth is too weak to create any biological action. If
Grenz rays are helpful in dermatoses in the areas just mentioned, there is no
reason to assume that they should not be as effective on the same dermatoses
located on other regions of the body.
The justification for the use of Grenz rays instead of x-rays can also he seen
in the fact that in all the years of use, not one malignant change has been proved
to he caused by Grenz rays (4). This is a good index of safety, since there is
now overy twenty years of experience with Grenz ray therapy applied by many
authors in many thousands of eases. MacKee and Cipollaro (5) have never seen
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"third degree" radiodermatitis in spite of large doses ranging up to many
thousand roentgens.
The evaluation of a remedy as to its harmlessness is only possible by com-
paring the therapeutic dose with the toxic dose. The larger the spread between
these two doses, the less is the hazard. In x-rays it is admitted that the thera-
peutic dose can not be multiplied more than two or three times; whereas, in
Grenz rays it can be multiplied almost up to 10 times. The worst sequellae re-
ported in the literature after over-dosage of Grenz rays consisted in pigmenta-
tion, telangiectases and atrophy of the skin (which by the nay, can also be pro-
FIG. 1. Absorption Curves. (From Ebhehoj)
duced with ultra-violet if administered in sufficiently large dosage). These Grenz
ray sequellae, according to Bucky (6), seem to improve with time.
Because of the greater safety of Grenz rays we have come to the conclusion
that it would be of advantage to compare the practical results of x-rays and
Grenz rays in identical skin conditions. These practical results should prove or
disprove the efficiency of the modality.
METHOD AND MATERIAL
The present investigation employs the simultaneous, symmetrical comparison
method (Sulzherger, et al (7)) to supply additional data on the relative value
of Grenz rays and x-rays in dermatological therapy. Thus cases were selected
which had similar involvement of bilaterally symmetrical areas and in which
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no specific local medication was employed. The dosage (190—220r) of Grenz rays
employed was within the limits of an erythema dose administered once or twice
weekly. This dosage was administered at a half value layer of 0.024 mm. and
0.028 mm. of aluminum and at kilovoltages of about 12 and 14 respectively.
One hundred roentgen of x-ray at 95 kilovolts (0.9 mm. of aluminum as the
half value layer) was given at weekly intervals. Twenty-four patients were treated
until their cases were closed. Four returned later for retreatment because of re-
currences, thus making a total of 28 series of comparisons. The treatment
schedules, duration of the disease, response to previous therapy, areas treated,
duration and number of treatments, and results are presented in Table 1.
RESULTS
Using the symbols described in Table 1 denoting the clinical response, 14
(50%) of the twenty-eight series showed a similar response. Four of the patients
showed a 1+ better response to the Grenz rays, as compared with three pa-
tients who showed a 1 + better response to x-rays. Four patients showed a 2+
better response to Grenz rays; whereas only one patient showed a 2+ better
response to x-ray. One patient showed a 3+ better response to Grenz rays;
whereas none showed that degree of better response to x-rays.
SUMMARY
If we assume that a 1+ variation is within the range of human error in ob-
jective observation, we see that 21 of the 28 series showed similar results and
six of the seven remaining cases responded more favorably to Grenz rays than
to x-rays. Therefore it may be reasonably safe to assume that in the treatment
of superficial dermatoses, Grenz rays, because of their greater margin of safety
(as noted on clinical grounds by the absence of severe sequellae; and on theo-
retical grounds by the lack of penetration into underlying tissue) should be given
consideration as the modality to employ when very superficial radiation therapy
is indicated.
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